Introduction
C hemotherapy including oxaliplatin has been established as the first-line therapy for unresectable advanced or recurrent colon cancer and can be expected to prolong survival. However, an adverse event of this therapy, peripheral neuropathy, worsens patients' quality of life (QOL), and makes difficult continuing of treatment.
Acute peripheral neuropathy that appears immediately after administration of oxaliplatin is reversible and can be handled by methods such as avoiding cold stimulation. Nevertheless, persistent chemotherapy-induced peripheral neuropathy (PCIPN) is cumulative and dose-dependent, and no effective method of dealing with it has been established; the only choices are to discontinue the treatment or reduce the dose [1] . The period from discontinuation of oxaliplatin until the disappearance of symptoms was up to 13 months in 78% of cases [2] . Thus, even treatment has been stopped, the patient must endure symptoms for a considerable period.
For patients, PCIPN is an adverse effect unlike anything previously experienced. It is anticipated not only to affect daily life but also to lead to a sense of isolation from others' lack of understanding and a strong sense of anxiety about how long it will continue.
Previous studies cleared that patients described emotional distress, depression, and loss of purpose as a result of having to give up enjoyable activities due to chemotherapy-induced peripheral neuropathy [3, 4] . In Japan, it was clarified issues such as the appearance of symptoms, impediments to activities of daily living (ADL), and restrictions on social life [5, 6] .
Only few reports have focused on spiritual pain (SP). PCIPN not only decreases QOL, but it may also cause deep distress, including SP. SP composes total pain with other components, such
Original

Abstract
The objective of this study was to analyze the spiritual pain from persistent chemotherapy-induced peripheral neuropathy (PCIPN) in colon cancer patients receiving long-term oxaliplatin therapy. The subjects were 20 colon cancer patients who underwent therapeutic intervention including oxaliplatin with a total dose of at least 850 mg/m 2 at the outpatient department of the hospital. Data were collected via a semi-structured interview method and analyzed with method of content analysis. Spiritual pain from PCIPN was expressed by a total of 6 subjects and formed 2 categories, "Losing sight of my values because of functional impairment from PCIPN" and "Threatening the value of my existence in the family owing to PCIPN." The present study revealed that spiritual pain from PCIPN existed not only in the patients' self-contained distress, but also in the distress related to their family relationships. Keywords: Spiritual pain, chemotherapy, neuropathy, colon cancer, oxaliplatin Kyota et al. 2016 as physical, psychological and social distress. In addition, SP has the particularity; great deal of physical, psychological and social distress could be cause of SP. SP caused by PCIPN reduces meaning of chemotherapy, even though it has a certain degree of effect on the patient. Therefore we need to more focus on SP.
Nurses have the role of understanding and assessing patients' suffering holistically and providing support. Qualitative studies of the levels of patient suffering and distress are therefore of significance.
This study elucidated the spiritual pain from persistent chemotherapy-induced peripheral neuropathy in colon cancer patients receiving long-term oxaliplatin therapy.
Patients and Methods
Operational definitions of key terms
Persistent chemotherapy-induced peripheral neuropathy: Progressive sensory disturbance, hypoesthesia, and disorders such as loss of proprioception continuing for at least 14 days. Symptoms include sensory functional disorders such as difficulty writing, walking, and drinking due to numbness of the hands, feet, and other regions.
Spiritual pain: Suffering produced by facing the potential loss of one's existence and meaning of live and distress, including feelings of meaninglessness, worthlessness, emptiness, isolation, and alienation in life that occur from the loss of a future in people facing death, loss of relationships with others, and loss of autonomy [7] . In this study, we define a patient with spiritual pain as one who can no longer see the meaning of life, loses sight of the implication of continuing the treatment, and suffers from loss of social role and relationships with others, reduction of self-efficacy, loss of hope for the future and increasing fear of death, due to persistent chemotherapy-induced peripheral neuropathy.
Research subjects
The subjects were 20 colon cancer patients who received FOLFOX chemotherapy or XELOX chemotherapy including oxaliplatin at least 10 times with a total dose of at least 850 mg/m 2 at the outpatient department of Hospital A and who consented to being involved in the study. The subjects were not diagnosed with other diseases caused of PCIPN.
Data collection
Attending physicians or a head nurse of the outpatient chemotherapy department introduced a researcher to candidates of the subjects. When the subjects consented to participate after were explained the study, we decided a day of interview.
Semi-structured interviews on suffering due to PCIPN were conducted using an interview guide. The interview included questions on (1) symptoms of PCIPN, (2) effects of these symptoms on daily life, and (3) suffering due to symptoms and changes in daily life.
The interviews lasted about 30 to 60 minutes and, in consideration of the patients' conditions, the time of the interviews was set so that it did not interfere with medical appointments or nursing care. The interviews were conducted in a private room in the survey institution in order to protect privacy.
The interviews were recorded with an IC recorder after obtaining the subjects' consent.
Transcripts were generated from the recorded data and used in the analysis. When consent was obtained, we also used information on subject background collected from medical records.
Analytical methods
The statements on suffering obtained in the interviews were classified based on the concept of total pain. In this study, subject statements expressing SP were qualitatively and inductively analyzed using Berelson's content analysis method [8] . This method is suitable for a procedure for verbal communications in a systematic and objective fashion, and analytical confidence is guaranteed by Scott's agreement rates.
Content that express distress related to suffering produced by facing the potential loss of the meaning of living and the value of existence was extracted from the transcripts and used as recorded units. Recorded units with the same meaning were gathered and coded, and they were categorized and subcategorized in accordance with the similarity of content.
All stages of this study were supervised by researchers wellversed and experienced in qualitative research methods in the field of cancer nursing. Two people with experience in qualitative research related to cancer nursing were asked to perform the analysis, and Scott's agreement rates between categories and subcategories were calculated. In this study, the agreement rate was 83.2%.
Ethical considerations
Approval was received from the medical ethics committee of the survey institution, and the study was conducted based on ethical standards. We explained to the subjects orally and in writing. Participation consented voluntary.
Results
Subjects' characteristics
Twenty-three patients were introduced by physicians or head nurses, and 22 patients consented to participate after the study had been explained. However, 2 patients could not complete the interview because of the deterioration of their conditions. Finally, 20 patients were included as participants. All of the patients consented to the use of information from their medical records and the recording of their interview. Data was collected from March 2011 to March 2012.
The 6 persons in total 20 subjects showed SP. The subjects' characteristics are shown in Table 1 . The subjects were 2 men and 4 women, with a mean age of 58.7±13.3 years.
The subjects' performance status (PS) was Grade 1 in all 6 subjects. Based on the Common Terminology Criteria for Adverse Events (CTCAE; v. 4.0) as a marker for the degree of peripheral neuropathy, 3 subjects were Grade 1, 3 subjects were Grade 2.
Kyota et al. 2016 We analyzed the statistical difference using a non-parametric test based on age, number of treatments, and the total dose between the shown SP group and the not shown group, but no significant difference was found.
The two Grade 3 subjects did not express SP. One participant said, "I am frustrated that I cannot keep working in my home garden, so I leave it to my son. " However, he did not talk about SP. On the other hand, two Grade 1 subjects who were housewives expressed SP, explaining, "even though my family helps me, I am distressed that I no longer have a role to play in my family. And I am in anguish because it will only get worse until I stop chemotherapy. "
Spiritual pain from persistent chemotherapyinduced peripheral neuropathy
The 20 subjects expressed a total of 336 recorded units of pain, of which 40.8% was physical pain, 32.4% was social pain, 20.8% was emotional pain, and 6.0% was SP. From the 20 recorded units, 16 codes, 4 subcategories, and 2 categories were formed ( Table 2 ). In the following, the codes are shown in italics, the subcategories are shown in <angle brackets>, and the categories 
Discussion
The present study demonstrated that even patients who connect outpatient chemotherapy with hope may feel distress equivalent to the wavering of the value of their own existence as a result of PCIPN. This result is similar to the findings of an attitude survey of patients receiving outpatient chemotherapy [9] , and questions on the meaning of life and the meaning of therapy in which the patient "feels chained to therapy and wonders what it is for" [10] . Additionally, the presence or absence of expressions of SP in the present study was shown to be unrelated to the CTCAE or PS, which describe the level of restriction in daily life from PCIPN. The possibility was suggested that even patients who are "superficially doing well" while receiving therapy experience the deep distress of SP based on what it means to be human.
The two Grade 1subjects who expressed SP were concerned with the loss of their role as a housewife. In general, housewives do not retire. Consequently, they may suffer more than others when they have to leave their housework to their family members even though they are "superficially doing well. " In addition, it is clear that they may have deep SP because of concerns regarding their further deterioration. While all patients who receive chemotherapy hope to survive, some may suffer SP, which is a loss of meaning for their life, from receiving this therapy. Thus, patients may face a dilemma as to whether they should stop chemotherapy.
The number of patients receiving chemotherapy on an outpatient basis is rising each year, because of advances in therapeutic drugs, policies to constrain the high cost of medical care, and diversifying patient needs. Outpatient nurses, in circumstances of limited time and human resources, prioritize the safe implementation of chemotherapy, and they must carry out cumbersome tasks including vascular access, double-checking of drugs, and observation of side effects. Currently it is practically impossible to spend the time to listen carefully to all patients receiving chemotherapy about the distress they experience. For that purpose, effective screening of patients who do and do not require active intervention for SP is necessary, for which assessment tools need to be developed. The category of "Threatening the value of my existence in the family with PCIPN" indicates that a great deal of social distress can lead to SP. The present study revealed that SP from PCIPN exists not only in terms of the patients' distress, but also in the distress related to their family relationships. The existence of family can be a source of pressure on patients in Japan, and patients may experience distress in wondering whether their worth is equal to the burden it places on the family, seeing themselves as meaningless if they are unable to do anything for their family. Feelings of helplessness and loss of self-worth in patients may cause them to feel alienated from their family, leading to a disruption of the balance within the family and thus affecting the entire system.
The outpatient department nurses need to assess how patient PCIPN affects not only the individual but also the entire family. Moreover, support is needed that can help patients recognize their role in the family and discover new worth in their existence by providing positive feedback on things that they can do even with PCIPN and on remaining functions.
Limitations of the study
Spiritual pain is thought to strongly impact judgments of disease stage and treatment effect, and there are limitations to the generalization of the present results. It is therefore necessary to develop tools for assessing not only the physical severity,
